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We will accept orders up to July 1, 1942, subject to materials on 
hand and our ability to acquire materials to fill your orders. As 
this is written we have on hand finished models or casts of all of our 
preparations, although in some cases the number is limited to two 
or three models. We can arrange to make shipment at any future 
date up to September 15, 1942. 


An illustrated folder listing all of our models will be sent upon 
request. Act at once, for the time is short. 


No charge for packing or containers. Transportation prepaid to your 
school. Guarantee: On approval, or return at our expense. 


JEWELL MODELS 
CARLINVILLE ILLINOIS 


Your interest in the botanical sciences is your 


INVITATION TO JOIN 
THE TORREY BOTANICAL CLUB 


The oldest botanical Society in America, International in scope, 
Affiliated with the N. Y. Academy of Sciences and A.A.A.S.) 


Annual Membership dues $5,* entitles you to 3 publications of the Club: 

The Bulletin in its 69th volume, 9 numbers a year. 

Torreya in its 42nd volume, 6 numbers a year. 

Memoirs published at irregular intervals, now in its 20th volume. 

Schedules of field trips and notices of all local science meetings. 
Associate Me mobe rship $2. 

Schedules of field trips. Notices of local science meetings. 
Sustaining Membership $15.* Life Membership $100.* 

All privileges and publications. 


Mention this notice when you send your name and address to: 
Dr. W. Gorpon WHALEY 
Barnard College, Columbia University, New York City 


60 if this amount covers a subscription to the Bulletin and 10% covers a subscription to Torreya. 


Please mention THE AMERICAN BioLoGy TEACHER when answering advertisements 


Dr. Braddock’s Microscope Was Commissioned Today 


R. BRADDOCK wants a new microscope—a 
. and he’s 
It won't be today, though, for 


today America commissioned a new cruiser. 


Bausch & Lomb Microscope . . 


going to get it. 


On this ship there are many optical instru 
ments with a myriad of optical parts, made by 
the same hands that, in other times, might be 
grinding the lenses for Dr. Braddock’s micro 
scope. There are range finders fore and aft, 
and a score of smaller ones in strategic places 
about the ship. The glasses with which the 
officers scan the horizon are Bausch & Lomb 
products. Yes, and there’s a B&L Microscope, 
a duplicate of the one Dr. Braddock wants, in 
the laboratory of the ship’s hospital. 


Dr. Braddock still wants his microscope, but 
because he knows these things he is willing to 
wait. Thousands of ‘‘Dr. Braddocks’’ are 
making earlier victory possible. 

Throughout the Bausch & Lomb plant, optical 
engineers and optical craftsmen are working 
long and tirelessly to further America’s war 
effort. 
white heat of the national emergency will be 


The lessons they are learning in the 


available later to further the peacetime interests 
of science and industry. 


BAUSCH & LOMB 


OPTICAL CO. ¢ ROCHESTER, NEW YORK 
ESTABLISHED 1853 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 


Please mention THE AMERICAN BioLoGy TEACHER when answering advertisements. 
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After Inventory 


HHearance 


MODELS, CHARTS, specimens 
and microscope slides that are 
overstocked, not cataloged, or do 
not quite meet our strict speci- 
fications for first quality material 
are offered subject to prior sale 
at very low prices. Following 
are a few examples of the items 
offered. 


FOREIGN MODELS Miscellaneous 
models imported before the war and 
no longer cataloged are greatly reduced 
for clearance. Some of the famous 
French Auzoux models are in this col 
lection 


CHARTS—We have a supply of the 
well known Winslow Health and Hy 
giene Charts (regularly priced at $3.75) 
on eloth with wood rollers offered at 
$1.85 each. These charts have been 
used for exhibits or salesmen’s samples 
and are good for years of service. 
Many charts of other series are also 
available 

SPECIMENS—Preserved and injected 
specimens for demonstration of ex 
ternal features, viscera, etc. are ob 
tainable at low cost For instance, 
doubly injected (with starch) bullfrogs 
are 50¢ each, clams 10 for 306¢, pig 
uteri with embryos 65¢€ each. 

SLIDES Une italoged micro slides for 
zoology, botany, embryology are offered 
at less than cost Mixed protozoa slide 
10¢; Grasshopper mouth parts 15¢, 
Pitcher plant leaf 10¢. 


WRITE FOR A COMPLETE LIST 
OF BARGAIN MATERIALS 
NOW AVAILABLE 


DENOYER - GEPPERT COMPANY 


5235 Ravenswood Ave. 
Chicago, Illinois 


D-G Company—Send me your list of 
teaching aids priced for clearance. 


City & State ... 


‘To 
Our 


Readers: 


A part of the suecess of the 
American Biology Teacher is duc 
to the generous support that our 


advertisers have given us. 


We owe it to ourselves, as edu 
eators, to become more familiar 
with the abundance of excellent 
teaching aids and devices that 


these concerns produce. 


A post card to any of our ad 
vertisers will bring vou catalogues 
or circulars listing many products 
of real pedagogical interest and 


\ alue. 


Please mention THE AMERICAN BrioLoGy TEACHER when answering advertisements 
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directly to the Editor-in-Chief. 


Books and pamphlets for review should be sent to the Editor-in-Chief. 
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WHAT IS A FOSSIL? 


Here is an authentic and complete teaching unit 


which answers that question in a manner easily unde 


stood 


by a high school pupil. This unit carries six “> What is a Fossil 


actual specimens, an interesting discussion and com 
parison of fossil and modern forms, and a geologic 


Time 
in 1 


Other teaching units in this new series of Turtoa 
Newby Fossil Charts, uniform in size, arrangement and 


price, are: 
8F2 Fossil Corals SF6 Fossil Clams 
8F3 Fossil Worms SF61 Fossil Snails 
8F4 Fossil Crinoids 8F7 Fossil Trilobites 
SF5 Fossil Brachiopods SF7] Fossil Reptiles 
8F51 Fossil Bryozoa SES Fossil Mammals 
8F9 Fossil Plants 

All of the above carry actual fossil specimens, in addition to deseriptive and explanatory 
printed matter. All are priced at 75 cents each; or vou may purchase the entire set of 12 teaching 
units for $7.50. 


ime calendar. It measures 94” by 7}” and is packed : 
in a e¢ardboard box This complete teaching unit, 
Turtoxr Vo. Sk . costs onlv 75 cents. 


GENERAL BIOLOGICAL SUPPLY HOUSE 


Incorporated 


761-763 East Sixty-Ninth Place, Chicago 


T he Sign of the Turtox Ple dges Absolute Satisfaction 


ARE YOU DOING YOUR SHARE? 


The National Association of Biology Teachers 


is a non-profit organization composed of men and women who believe in 
their work and who want to see the advancement of the biological sciences in 
the interest of all the people. Its official organ, THE AMERICAN 
BIOLOGY TEACHER, also is operated without profit. All of the labor in 
writing, editing, and making-up the Journal, aside from the services of the 
printer, is donated. Are you doing your share? We need your subscrip- 
tion and the subscription of many new members in order to carry on success- 
fully the work of the Association and the Journal. Eighty per cent of your 
dollar goes to pay the cost of publication. Where else can you obtain so 


much for so little? 


Please mention THE AMERICAN BIOLOGY TEACHER when answering advertisements. 
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Biology Clubs: A 


PHILIP E. FOSS 
Hartford Publie High School, Hartford, Connecticut 


The desirability of an active, enthu- 
siastic Biology Club to supplement the 
of 
unquestioned. 
to 
calls for ingenuity and sincere interest 


activities the biology classroom is 
To establish such a club 
and insure its attractiveness often 


on the part of the sponsor. The compila- 
tion of the experiences of successful 
club sponsors should be of great assis- 
tance in providing new ideas for the ex- 
perienced and confidence for those new 
to club work. The responses to a ques- 
tionnaire, as set forth below, often re- 
veal much, even in their oceasional lack 
of agreement. 

Partly in grateful 
their contributions, but more to encour- 


recognition for 
age correspondence when further details 
are desired, the names and addresses of 
the contributors are here given: 
Cynthia T. Corson, Dover High School, 
Dover, N. H. 


Alfred J. Fortier, Foxeroft Academy, 
Dover-Foxeroft, Maine. 
Madeline N. Herbert, 1718 15th Street, 


N. W., Washington, D. C. 
Thelma F. Jones, 7350 Phillips Avenue, 
Chieago, Illinois. 


(Juestionnaire 


Lucile S. MacColl, Thomas Jefferson High 
School, Pennsylvania and Dumont Ave- 
nues, Brooklyn, N. Y. 

Mark MeMillan, 1010 Midway, Middle- 
town, Ohio. 

QO. W. Nehrer, Manchester College, North 
Manchester, Indiana. 

Clarence M. Pruitt, College Station, Still- 
water, Oklahoma. 

Clifford Winnette, High School, Canons- 
burg, Pennsylvania. 

Lee R. Yothers, Rahway Publie Schools, 
Rahway, N. J. 


(JUESTION NAIRE 


Qu. 1. Do you think it is better to have 
boys and girls together in a Biology 
Club, or to have a separate elub for 
each sex? 

Together.—C.T.C., M.N.H., C.M.P., L.R.Y., 
C.W. 

My club membership is based on interest. 
It is on a semester basis. Officers are elected 
each semester.—T.F..J. 

I have always had boys and girls work 
together in clubs, but it would depend on the 
project.—L.S.M. 

A separate club for each sex.—M.Me. 

For groups of no more than 30, about the 
limit for field trips, I would not divide them. 
Groups much larger than this limits possi- 
bilities for seeing, hearing and participation. 
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Some might want to segregate for special 
projects, but individuals like this generally 
need the broader social eontacts for their 


own good. I would rather have boys and 
girls together for most of the activities. 
O.W.M. 

Qu. 2. Do you have formal meetings 
with careful parliamentary procedure 


and fixed dates for meetings or more in- 


formal meetings as the occasion war 


rants and with little formality? 

One formal meeting a month with eareful 
parliamentary fixed date is 
necessary to give dignity to the elub, but 
group project meetings, more informal, and 
C.T.C. 


formal business meeting, 


procedure “ane 


other meetings when desired. 
Yes, we do hold a 
after which comes our scheduled program. 
We try to make 
A.J.F. 
Meetings are informal. We have a presi 
dent, a vice president and a seeretary-trea 
surer. Whatever funds we have are de 
posited in the School bank until 
Parliamentary rules are observed in the elee 


the business meeting short. 


needed. 


tion of officers.—M.N.H 
(a) As to formal meetings, not more than 
once or twice in a tern vhen we had an 


outside speaker or some special 
Reason, students preter doing something, 

(b) Have two kinds of eh 
really capable students who will undertake 
projects which need a little attention every 
day as breeding fruit flies, ete. The other 
kind of elub for those who are interested but 
ineapable ot 
once or twice per week, but the teacher will 
have to exert much time, 
in thinking up projects and collecting ma 
terial. (God help him!)—L.S.M. 

About half of the meetings should defi 
nitely be at least partly formal with eare 
ful adherence to parliamentary procedure. 
Everyone needs and so few get too much 
training in this line. Each member should 
be able to beeome orderly 
demands it, and conduct a business meet 
ing.—O.W.N. 

We take one all-day trip to Dunes, Brook 
field Zoo or Tribune Farm each spring. We 


bring one big speaker with or without movies 


program. 


Ds, one tor the 


much self-direction could meet 


energy, ingenuity 


when the oceasion 


for a double period assembly each fall. We 
go on one spring pond trip and one all 
morning trip to the Field Museum in Febru 
ary.—T.F.J. 

One formal meeting a month. 
meeting a month for such things as trips, 


One activity 


arranging displays, use of the microscope. 


M.Me. 


Biology 


Teacher | Mar. 
Fixed date.-—C.M.P. 
Fixed dates for meetings 

and informal meetings, one of each every two 

C.W. 


Round table diseussion.—C.R_Y. 


Qu. 5. 


use of school equipment such as micro- 


alternate formal 


weeks, 
Do you encourage or allow the 


scopes or dissecting equipment by pupils 
who have left the course but who remain 
in the club? 

Biology club has a group of students who 
have had a vear of biology who meet when 
they wish and use the microscopes and micro 
scopie equipment. Another group called the 
dissecting group uses school equipment under 
supervision as they are those who are now 
taking biology.—C.T.C. 

We encourage the use of school equipment. 
Pupils who are taking biology are admitted 
to the Club. In a few 
admitted students not taking biology and who 


instances we have 


have never had a tormal course in this sub 


ject —M.N.H. 

We do encourage students who have 
finished Biology to join elubs and use equip 
ment.—L.S.M. 


Alumni members should be encouraged to 
form their own clubs, to accumulate materials 
in which they are interested and make their 
contributions to the aetivities and interests 
of the High School Biology Club and to the 
Community. 
the school by outside individuals so often gets 
out of eontrol.—O.W.N. 

No. T.F.J. 

Yes.—M.Me., A.J.F., C.M.P. 

Yes, as long as the students show a proper 
C.W. 

Yes. Members may remain with my elub 


L.R.Y. 


Free use of the apparatus ol 


sense of responsibility. 
three vears. 


Qu. 4. Do vou believe in encouraging 
the development of projects by giving 
prizes or do vou prefer to expect the 
club members to carry on their projects 
because of their interest in them? 
completion is all the 
little praise from the 


[ believe project 
reward needed. <A 
teacher helps.—C.T.C., 

I believe that students often have to learn 
that they are interested. For this reason I 
think some form of prize is necessary at first. 
As interest develops prizes) Can be abol- 
ished.—A.J.F. 

[ prefer the 
through pupil interest. 
department has scheduled an exhibit of proj 
ects for this year. We may recognize su- 


carrying on of projects 


However, the science 
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perior work by the award of plaques, medals, 
or science books.—M.N.H. 

We urge students to exhibit projects in 
Children’s Science Fair in New York. Biol- 
ogy Award to Seniors who are outstanding 
in Biology is given to the one most genuinely 
interested.—L.S.M. 

Prizes quite often detract from the real 
object of the project. I much tavor displays 
in Which there is an unrecorded popular vote 
on which exhibit is most interesting or attrac 
tive. If some other group, the Alumni Biol- 
ogy Club, the Garden Club, the Audubon 
Club, or any other, desires to furnish rewards 
for projects in which they are mterested and 
invites members from the Biology Club to 
participate I would gladly cooperate with 
hoth.—O.W.N, 

Any way to keep up interest. 

Interest.—C.M.P. 

Believe that students should carry on 
projects because of interest rather than for 
prizes.—C.W. 

Interest and felt need for the work. 


L.R.Y. 


M.Me. 


Qu. 5. Do the members make charts 
and museum specimens to add to the per- 


If so, 


in general how do these compare with 


manent equipment of the school? 


the usual commercial projects? 

Charts and museum specimens are added 
to the permanent equipment and are as 
usable as commercial produets.—C.T.C, 

Yes. They seem to serve the purpose as 
well in most cases.—A.J.F. 

Yes, though some are not so well done as 
commercial produets. IT have the following 
which have stood up very well and are in 
constant use: 

(a) stages in bean germination mounted on 

blocks in alcohol 

(b) common insect friends foes 

mounted in cigar boxes and Riker 
Mounts 

(c) Colleetion of Mollusk Shells 

(d) Charts on heredity 

(e) Clay models of Protozoa.—M.N.H. 

Members make plaster models and charts 
which compare very well with commercial 
products. L.S.M. 

Club members should be encouraged to 
make eontributions to the Club. Many of 
these can be used in sehool courses. They 
should be satisfactory for teaching purposes, 
or for displays, or they are useless. How- 
ever, because of loeal origin and construction 
many are of greater value to the community 
than any that could be purchased. The chief 
criterion in buying or aecepting, must be 
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their value to the Club rather than who made 
them or where they were made.—O.W.N. 

No.—T.F.J. 

Some. These are inferior to others but 
better to them.—M.Me. 

Yes. Favorably.—C.M.P. 

Club members prepare museum specimens, 
ete., that are within their range of ability and 
experience. The preparations, at least in use- 
fulness, compare favorably with purchased 
C.W. 

Qu. 6. Do some of the members con- 
tinue a project more than a year? 


materials. 


I have had none as yet, but expeet to begin 
this year. We do hold a very successful 
annual Seience Fair and Congress.—A.J.F. 

Yes, especially those interested in taxi- 
dermy and bird study.—M.N.H. 

[ have not known of projects continued 
more than a vear.—L.S.M. 

It is sometimes good for some members to 
attempt a long project. This depends on the 
selection of the project and on the individual. 
Some cannot keep at a job a month saying 
nothing of one that would take a year. 1 
would not suggest to anyone to attempt a 
project of this size. If someone really 
wanted to do it I would not refuse him the 
opportunity.—O.W.N, 

No.—M.Me. 

Seldom.—C.M.P. 

Yes.—C.T.C., C.W., L.R.Y. 


Qu. 7. Are the members chosen on a 


basis of scholarship, or interest, or 
both? 

Membership is open to any student who is 
enrolled in biology classes, or who has had 
a vear of biology.—C.T.C. 

I prefer club members with both interest 
and scholarship. A brilliant student not 
interested in biological activities is not worth 
much to any elub.—O.W.N. 

Interest only.—M.Me. 

Interest.—C.M.P., A.J.F., M.N.H., LR.Y. 

Both—with recommendations from teach- 
ers.—C.W. 

Qu. 8. What proportion, would you 
say, of vour Biology Club meeting-time 
is devoted to field trips? 

50°; field trips.—C.T.C. 

Not as much as we should. 
time at present.—A.J.F. 

Very little of the allotted time. However, 
we use Saturday mornings in the spring and 
fall.—M.N.H. 

Not more than one or two meetings are 
devoted to field trips in the city, but I should 
do much more in a small town, especially with 


About } the 
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a group which needed direction.—L.S.M. 
For the average High School Biology Club 
one-half the meetings should be field trips. 
This might be one trip per month. In the 
winter they are shorter and generally more 
concentrated.—O.W.N. 
About fifty per cent.—T.F.J. 
Half.—M.Me. 
One fifth—C.M.P. 
In terms of hours, about one-tenth—C.W. 
My biology classes do 15 trips per year; 


Club two or three. 


Qu. 9. 
ing Club affairs in the school paper, or 


How much publicity concern- 


town newspaper, do you consider ad- 
visable ? 

Our papers—School and Town are not 
interested—they have been in the past. | 
think publicity was helpful when they printed 
activities.—C.T.C. 

As much as possible within reason. Let 
parents and friends know what the schools 
are doing.—A..J.F. 

An article of interest in each publication 
of the school paper. These articles should be 
varied, i.¢., a science quiz, a story, a drama 
tization, ete.—M.N.H. 

In our paper you can’t get much publicity. 
Too many other claimants.—L.S.M. 

The Club should do some things with news 
value. News items should eoneern the Club 
as a whole. It is not good for a few indi 
viduals to be too often or too much written 
up. Also, recourse to depending on news 
paper notices concerning meetings is a poor 
way to keep up Club interest—O.W.N. 

All that is worth while—M.Me. 

All real news.—C.M.P. 

We make some use ot both; it seems to me 
that such publicity is helpful to elub inter 
ests.—_C.W. 

A worth-while club should be given much 
publicity.—L.R.Y. 


Qu. 10. Does the Club participate in 


school assemblies? If so, do the mem- 


bers limit themselves to ideas concern- 
ing biology, or do they take part indis- 


eriminately without particular refer- 
ence to their interest in biology? 

We have not as yet, but believe it is a good 
thing.—A..J.F. 

No, but they should.—M.N.H. 

We do present programs concerning Biol- 
ogy.—L.S.M. 

If it is customary for various school groups 
to present the assembly program that should 
also be done by the Biology Club. Other- 
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wise it should not be encouraged. Any indi 
viduals may be selected for assembly partici 
pation when they have some definite contribu 
tion to make.—O.W.N., 

We show all school movies i 
We plant flowers around the school, ete. 
T.F.J. 

No.—C.T.C., M.Me. 

Yes.—C.M.P. 

Yes—not limited to biology.—C.W. 


assembly, 


Qu. 11. Are the members encouraged 
to join other clubs or are the expected 
to choose those activities in which they 
are most interested ? 

We preter that they do not join too many 
clubs. They cannot do them justice. AT. 

Clubs are chosen because of pupil inter 
ests. In most cases a pupil may belong to 
Seniors are required to be mem 
M.N.H. 


Members of the clubs which are carrying 


mly one. 
hers of special clubs. 
out a laborious project are discouraged it 
they wish to join other elubs. They are not 


serious.—L.S.M. 

For the good of the student he should have 
more than one school or lite interest Not 
too many, but High School is too soon to 
specialize.—O.W.N. 

They may join any elub in school available 
to their elass. The number of clubs is 
limited. M.Me. 


Nothing said.—C.M.P. 

Not encouraged to join other clubs; might 
load elubs with students who merely wish to 
helong to as many clubs as possible.—C.W. 

Follow their interest.—L.R.Y. 

Qu. 12. In which activities of the elub 
do you think the majority of the mem- 
bers find their greatest interest? 

Field trips 

CTC. 

Doing, rather than listening or seeing. 
A.J.F. 

Working on projects, field trips, oecasional 
lectures. M.N.H. 

Dissection of frogs and small mammals or 
small animals, work, 
modelling things. We always have a Biology 
magazine which interests students.—L.S.M. 

It seems that a majority of elub members 
find their greatest interest in well-planned 
hikes. The Hiking Club is a live elub. There 
are Inany very interesting things that cannot 
or should not be brought into the = elub 
room.—O.W.N. 

Field trips.—T.F.J., M.Me. 

Projects.—C.M.P. 

Field trips; well prepared programs; pro)- 
ect work.—C.W. 


especially mountain climbing 


care ot 
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Qu. 13. 
maximum limitations as to the number 


Do you place minimum and 


What is your opinion 


99 


to be in the club? 
of a ‘‘ waiting list’ 

We limit our club to 25. A waiting list 
should be a healthy sign. I believe in it. 
A.J.F. 

Yes. My limit is ten. A “waiting list” is 
an exeellent idea. Those who do not main- 
tain interest may be dropped to make room 
for those who want to participate in the 
activities of the club.—M.N.H. 

Limit self-direetion clubs to 6 or 8, because 
we have little room. Clubs directed chiefly 
by teacher limited to 15-20. 
have a waiting list.—L.S.M. 

It the Club enrollment is not limited then 
the membership should be divided for a good 
This is to permit a 
greater number to participate. I have never 
had experience with the “waiting list” idea. 
These pledges might be 
nvited guests at meetings and thus become 
increasingly interested in the Club and its 
work. —O.W.N. 

[ work out a schedule as club membership 
varies from year to year. IT have about 30 
associate members and 100 active members 
from my elasses and the other teacher who 
shares my laboratory with me. TJ. 

No minimum or maximum limitations. If 
they are interested we try to make room. 
M.Me. 

Fifteen to twenty.—C.M.P. 

We place a maximum limit (36) 
have a “waiting list."—C.W. 

We never exceed seventeen. Don’t like a 
waiting list. Our students may join a limited 
number of clubs. They should be eneouraged 
to get into elubs instead of waiting.—L.R.Y. 


Good idea to 


inany of the activities. 


It sounds good. 


do not 


Qu. 14. Where materials must be pur- 
chased for the projects of individuals, 
do vou think it is better to pay for these 
from the club treasury or to expect the 
members to defray the cost of their own 
individual projects? 

Individuals pay for their own material. 
C.T.C. 

If the cost is not too great I believe the 
members are usually willing to pay indi- 
vidually tor projeets for themselves. Any- 
thing the school is to keep should be paid 
for by the school. We try to raise money 
(the elub) for special projects involving 
several members.—A.J.F. 

| tavor having members defray the cost of 
individual projects. In working on group 
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projects certain material should be purchased 
with Club funds.—M.N.H. 

We buy materials with funds donated to 
clubs from our “General Organization.” 
L.S.M. 

In connection with members making proj- 
ects we have had some suecess in having 
someone sponsor the project, advising, fur- 
nishing the material and possibly assisting in 
its presentation to the Club. Hiring Club 
members to build displays is attended with 
any problems. 

If any member wants to volunteer some- 
thing for the Club he should definitely find 
out what is needed, have accurate plans ap- 
proved, contribute his labor, and, if the proj- 
ect is aecepted, present all the receipts 
(marked paid in full) as a basis for his reim- 
bursement. As a rule Club funds ean be 
expended wisely in seeuring equipment that 
is professionally made or programs that can 
he secured in no other way.—O.W.N. 

We expect the members to defray the cost 
of their own individual projects.—M.Me. 

Depends—individuals should pay for indi- 
vidual projects. —C.M.P. 

Paid for from club treasury if the project 
is for benefit of club as a whole, other pro)- 
ects paid for by individual members.—C.W. 

If the project is really worth while, the 
school should finanee it.—L.R.Y. 


Qu. 15. Would vou be willing to sug- 
vest precautions to a teacher who is un- 
dertaking the supervision of a Biology 
Club for the first time? 

The first meeting or two must go over big. 
The teacher should make every effort to see 
that they are well organized. There should 
be a definite program for the entire year. 
Hit or miss methods will fail. We outline 
our program for the year soon after school 
opens in the fall. The last thing in the spring 
Wwe outline the first two fall programs. 

By outline I mean that we decide on the 
nature of each meeting, omitting any names. 
At each meeting the president appoints, or 
asks for volunteers for the next meeting, the 
nature of which is already known. Every 
member is expected to appear on a program 
at least once during the year. 

Another fact I believe many teachers do 
not realize is that the programs for elub 
meetings, regardless of the kind of club, 
must be rehearsed, It is not enough to say, 
“at our next meeting Jane and Mary will 
give a talk and demonstration on making 
lantern slides.” Jane and Mary should eare- 
fully prepare their talk, then make some 
slides and go through their talk, with the 
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elub advisor for an audience, before the meet 
ing once or twice at least. Sure, this sounds 
like a lot of work for the advisor, as well as 
the members, but,—it is a pretty good 
guarantee of an interesting, well-presented 
meeting and develops enthusiasm. Further 
more it will stimulate other members to like 
A.J.F. 
Preeautions to a teacher supervising a club 
for the first time: 
(a) Limit membership to a small number. 
(b) Appoint a committee to plan a tenta 
tive program for the year. 
(ec) With the eommittee make a list of 
suggested projects a 1d have members : 


wise do their best. 


(1) Seleet two or three for group 
projects. 

(2) Make 
projects. 

(3) Decide what 
needed and find out whieh m: 


choices ol individual 


materials are 


terials are al ready available. 
(4) Have a definite time for meet 
ing. 
(d) Purehase and make use of “How to 
Organize a Science Club” published 
by the American Institute of Science 


and Engineering Clubs—60 East 42nd 


St., New York City.—M.N.H. 
Keep them busy. Have something to do 
every time. Keep it lively. We make stu 


dents bring note of permission from parents 
to join club and participate in outings. 
L.S.M. 

Some suggestions that might be made to 
a new Club leader are as follows (Loeal con 
ditions may change many things but caution 
saves one from much grief.) : 

(1) Start with a small Club. 

(2) Plan every activity 
(3) Pick your community help. 
control in the Club. 

Don’t trade the Club to anyone in the 
school or community for favors, 


Be sure. 
Keep all 


yourself. 


(4 


(5) Secure a satisfactory meeting place 
before you have your first meeting. 

(6) Publicity. Do some things that have 
constructive news value. 

(7) If you are following some one else find 
out the suecesses or failures of your 
predecessor. Profit by what you find 

out. 

From the beginning emphasize the 

present and ultimate practical value 

of fair play, truthfulness, kindness 
and industry. 

(9) The Club is for the Club members, not 
for the leader, nor for the community. 
The leader is solely for furnishing 
such essentials as information, gul 
dance and inspiration.—O.W.N. 

Our greatest difficulty with Biology Clubs 


Biology Teacher 


| Mar. 


has been to ereate and maintain interest suffi 
ciently for but a few put in the extra time 
required for elub work after school. It is our 
belief that members should follow their inter 
ests, and plan and run their own elub with 
advice and suggestions from the sponsor. 
M.Me. 

Coneentrate on a tew things—imake then 


L.R.Y. 


work. 


16. Additional Comments. 

This year my group in the Dunbar High 
School is working on plans for a flower show 
in the Fall of 1941. We happen to have 
small greenhouse. In it have been started 
many plants from cuttings, tuberous rooted 
begonias, terns, ete. We are learning b\ 
experience man things relative to propaga 
tion, the use of plant hormones, and the eon 
trol of heat and sunlight. We hope to have 
several classes of entries including glass te) 
rarium gardens, dish gardens, and windo 
eardens for various exposures. 

We are raising money this semester to 
prizes through the sale of our experimental 
efforts in the propagation of begonias, gera 
niums, philodendron, ivy, 

Our guide in planning this activity is 
“Judging the Amateur Flower Show” offered 
hy the National Council of State 
Clubs, Ine. 

Many students come to us for advice i 
starting their home gardens and for building 
and stocking their lily ponds. We encourage 


ferns, and ecoleus. 


Garden 


gardening by taking orders for penny seed 
packages distributed by a loeal seed grower. 
M.N.H. 

My is the only science in ou) 
high school and represents all the sciences 
taught in our school.—C.W. 


THE NATIONAL SURVEY 

In this issue is concluded the last seg- 
ment of the summary of results of the 
nationwide questionnaire study, made 
possible by the grant of the Carnegie 
Corporation to the Union of American 
Biological Societies. The several see- 
ments have been published curing the 
vears 1941 and 1942, beginning with Dr. 
Riddle’s preliminary Febru- 
ary, 1941. 


published also as a single report, which 


report oft 


The entire summary has been 


may be obtained without charge from 
Dr. David F. Miller, Biology Building, 
Ohio State University, Columbus, Ohio. 
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The Place of the Science Club 
in the High School 


A. N. GENTRY 


Stadium High School, Tacoma, Washington 


Science Clubs in the high schools are 
They 


have existed for a long time as nature 


by no means a recent innovation. 


study, astronomy, photography, and 
numerous other groups, depending upon 
the local interests of teachers and pupils. 
These early clubs, however, were more 
or less cultural in nature. The modern 
science club, on the other hand, must be 
functional. It for the 


part pupils who are interested in careers 


attracts most 


of forestry, radio, photography, engi- 
neering, agriculture, biological survey, 
fisheries, medicine, and other such oceu- 
pations. 


OBJECTIVES 


The primary purpose of most science 
clubs today seems to be to give pupils 
an opportunity to develop vocational 
which have 


and avoecational interests 


vrown out of their regular classroom 
work. 
Some especially active groups have 


The Man- 
(Kansas) Science Club, for ex- 


broader objectives than this. 
hattan 
ample, last year set up and earried out a 
fulfilled the following 


program which 


objectives: 


1. To provide an opportunity for these 
particularly interested in science for 
further study and investigation. 

To promote science hobby interests of 


~ 


members. 

3. To eneourage school and eommunity 
service, 

4. To give experience in working as a part 
of an organized social group. 


ORGANIZATION 


The type of organization for science 


Science Club 1 


clubs must of necessity vary according 
to the size and needs of the school. Some 
schools find it most satisfactory to have 
a club open to everyone in school; others 
limit the membership to science = stu- 
dents; some allow only the best students 
to belong. Many science teachers prefer 
to let projects grow out of the class- 
room and have no formal club organiza- 
tion. 

It has been my experience that a com- 
bination of the above types of organiza- 
tion is the most practical. To illustrate, 
I shall describe the plan which was in 
practice in the Manhattan Science Club 
when I taught there and which I have 
used in organizing the Stadium High 
School Science Club. 

First, all students interested in carry- 
ing on some project in the science field 
are called together and asked to give 
their choice as to the particular field in 
which they are interested; 7.¢., astron- 
omy, radio, biology. Groups are then 
organized in the fields in which the most 
are interested and a chairman elected 
for each group. Officers are then elected 
for the club as a whole. This type of 
organization is most successful in schools 
large enough to have several teachers to 


advise the various groups. 


ACTIVITIES 


The activities of this type of club fall 
into three groups: (1) Club activities, 
(2) Group Individual 
projects. These activities usually origi- 
nate in the classroom, and individuals 


activities, (3) 


* 
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are given extra credit for their projects. 

Club activities include demonstrations 
for assembly programs and for various 
civie groups, social activities, and prepa- 
ration of exhibits and talks for Junior 
Academy of Science programs. One of 
the most successful types of social activ- 
ities for a science group is ‘‘the labora 
tory pienic.”’ This is usually held in a 
chemistry laboratory. The members are 
asked to bring regular pienie food such 
as wieners, hamburgers, or ham and 
eggs. The only utensils they need to 
bring are skillets. The food is cooked 
over Bunsen burners with ring stands 
used to support the skillets. Sealpels 
can be provided instead of knives, for- 
ceps for forks, and porcelain lab. spoons 
or spatules for spoons. Beakers make 
very satisfactory glasses. Synthetic 
lemonade makes an appropriate drink. 
Enterprising students may rig up ‘‘elee- 
trocuters’’ for wieners. A steam steri- 
lizer is perfect for steaming wieners 
and a dry heat oven can be utilized for 
baking such things as biscuits. This 
novel and entertaining activity can be 
wound up with a short program of sci- 
ence movies, talks, or, best of all, a sei- 
ence quiz program. 

The various interest groups can carry 
on such projects as building a school 
darkroom, a telescope, a nature trail on 
the school grounds or in a nearby park; 
making collections of rocks, preserved 
plants, and animals, skeletons, ete., for 
the school museum; landseaping and 
caring for the school grounds; carrying 
on snapshot and model airplane econ- 
tests ; carrying on reforestation projects, 
and making field trips. 

Most individual projects grow di- 
rectly out of interests aroused in the 
classrooms. They are: many and varied 
collections, photographs, library re- 
search, building diving helmets, electri- 
cal apparatus, and radios—to mention 


only a few. 
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In this type of club, most of the work 
is done by the members at home. Or- 
vanized meetings of groups and the club 
as a whole are mainly for business ses 
sions and ‘‘pep’’ meetings. Occasional 
outside speakers may be brought in or 
field trips taken, but they should not be 
come a habit. The first rule for a sue 
cessful student club is participation by 
each member rather than constant enter- 
tainment. 

Unless other funds are available, dues 
of 10 or 15 cents a semester may be 
charged to cover such expenses as Junior 
Academy dues, materials for school 
projects, and the club picture in the an 
nual, Most individual projects are 


financed by the students. 


THE JUNIOR ACADEMY OF SCIENCE 


In order to provide an incentive for 
high school science club members, the 
Junior Academy of Science movement 
was begun in Illinois in 1919. More than 
15 states now have Junior Academy 
groups, usually sponsored by the state 
academy of science. The Kansas Junior 
Academy of Science was organized in 
1930 and meets at the same place as the 
Senior Academy. It features exhibits 
and talks by the member schools. Cups 
and medals are awarded for the out- 
standing talks, demonstrations, and ex- 
hibits. 


A similar organization of high school 
and junior high school science clubs of 
the Puget Sound area of Washington 
held its first meeting in Tacoma, April 
26, of last year. More than 150 students 
from 15 schools participated. No cups 
or prizes were awarded by this group, 
as the sponsors thought that science 
should be emphasized rather than the 
idea of winning awards. The pupils 
seemed to be much in favor of this plan. 


A national organization known as the 
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Institute Science Clubs was 
1938. It 
leaflets to aid sponsors, films, radio pro- 


American 


formed in provides various 


grams, plays, programs, and suggestions 
for entertainments. 
CONCLUSION 


Due to the tremendous national inter- 
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est in Science in the past few years, it 
would seem that science clubs under the 
leadership of active and interested spon- 
sors should become a major faé¢tor in 
Science teachers should 
keep in mind the fact that they can in- 
terest students in anything in which they 


school activities. 


themselves are interested. 


A Biology Club is Fun 


ZANE LAIDLAW 


Student, Post Intermediate School, Detroit, Michigan 


A biology club is fun—and also edu- 
cational. This is the opinion of tenth 


grade students at Post Intermediate 
School, in Detroit, Michigan, who have 
had the experience of one. Organized 
three years ago, the Post Biology Club 
stands as an example of an experiment 
that stuck. 


few members, the organization has be- 


Originally including only a 


come so popular that it has expanded to 
contain fifty-five tenth graders. 

The club has as a primary purpose 
that of bringing together students inter- 
ested in biology, and in the knowledge 
of their surroundings. It also acts as a 
medium through which many new 
friendships are made, members often 
discovering fellow students with inter- 
ests corresponding to their own. 

Meetings are held bi-weekly, and of- 
ficers elected for the term from the up- 
per half of the grade preside over ses- 
Each 10A member must sponsor 
a 10B who makes application to the elub, 


but he may choose his own ‘‘pledge.”’ 


SIONS. 


Probationers are required to undergo a 
period of initiation before they are ad- 
mitted, but the process is all in good 
fun, and even the initiates enjoy it. 
Although no dues are charged, mem- 
bers are asked to contribute to the ex- 


penses of any project which they may 
wish to undertake; this plan was voted 
more satisfactory than established dues. 
Aside from the monetary angle of mem- 
bership, the Biology Club enrollment 
must be limited, to include a number 
convenient for transportation, entertain- 
ment, and refreshment. The present 
membership, considering these factors, 
is perhaps the maximum. 

The eclub’s entertainment is the prob- 
lem of a student committee, who must 
be enterprising, and plan carefully, seiz- 
ing every suitable opportunity. During 
the fall-winter term, programs are nec- 
essarily limited to indoor activities, and 
lectures, pictures, demonstra- 
tions, and talks by members are the 
order of the meetings in this period. If 
a member’s father is a doctor or dentist, 


motion 


the entertainment committee interviews 
him, and asks him to speak to the Biol- 
ogy Club—usually with excellent _re- 
sults. Johnny Jones visited Yellowstone 
Park last summer—will he tell the club 
about points of interest on his trip? He 
will: and Yellowstone Park is brought 
nearer to members who have not visited 
it when they hear a friend tell about it, 
in his own way. Mary Smith has re- 
cently read a book whieh would probably 
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be interesting to club members; she pre- 
sents a review of it, bringing out points 
which appeal to the prospective reader. 
With the advent of spring, however, 
activities take a different form. As 
much time as possible is spent out-of- 
doors, on hikes, field trips, picnies, and 
week-end visits. The members decide 
places which they would like to visit, 
and, if possible, arrangements are made 
to visit them. For places too far to hike, 
buses are chartered, or obliging parents 
lend their cars. Contact with surround. 
ings is welcomed by students in a large 
city; on a single tramp through the 
woods, or in the examination of a single 
pond, most members discover new facts 
of which they had never before heard. 
Although the Biology Club is, first of 
all, a student organization, it has greatly 
benefited the school Each term, the 
¢elub contribute a 


departing members 
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small amount to a gift fund, which is 
used to purchase a suitable present for 
the school: a microscope, new laboratory 
equipment, shrubs or flowers for the 
earden. The Club each term gives a 
performance for the whole school, em- 
interest to the 


phasizing subjects of 


whole student body. These may include 
bacteriology in everyday life, conserva- 
tion, health, or biographical sketches of 
famous scientists. 

This organization has given many stu- 
dents a greater understanding of the 
world out-of-doors and the plants and 
animals it contains, of the influence of 
science on their own lives, and of the 
future of biology ; and, with that under- 
standing, who will not agree that the 
bovs and girls have a better knowledge 
of the world in which they must some 


day take places as citizens? 


| 
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EDITORIAL COMMENT 


At this time it seems to be in order 
that vour new editor make a brief state- 
ment, 
what vour first editor, I. A. Herskowitz, 
said in Volume I, Number 1, October, 
1938: **The splendid cooperation of our 


l can do no better than repeat 


members and friends has confirmed our 
expectations that The National Associa- 
tion of Biology Teachers and its periodi- 
cal THe AMERICAN Brotogy TEACHER 
would be received with an enthusiastic 
welcome. More than ever before we 
have the utmost confidence that our ob- 
With yvour 


assistance we gladly face our job of serv- 


jectives will be realized. 


ing the needs of biology teachers and 
biology teaching everywhere. ”’ 

No changes in policies or broad plans 
are in view at the present time. My 
hope is that our journal will remain on 
the same high level of true professional 
merit which it has enjoyed in the hands 
It may be worth 
reminding ourselves that any institution 


of its former editors. 


ean be successful only when many people 
help. 

The maintenance of a high standard 
of quality of published material requires 
a constant flow of manuscripts from 
This is a field 


in which any interested member can ¢o- 


which to make selection. 
operate. You do not have to prepare a 
lengthy or profound article—vou may 
contribute a teaching aid that you have 
found useful in your own classroom, a 
visual-education device that may not 
have occurred to others, an idea for a 
pupil activity project or a biology club 
program, a news note that may be of in- 
terest of value to our readers, a labora- 
tory substitute (these will become in- 
creasingly important in the coming days 
of priorities and rationing), a practical 
application to national defense or to 
post-war reconstruction, or anything else 
that you think may help some other 
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teacher to make his course more useful, 
practical or interesting. 

A considerable part of the success of 
such an enterprise as our journal de- 
pends on the support of its advertisers. 
This is another field in which many of 
the readers can give some assistance. 
Make yourselves familiar with the prod- 
ucts that our advertisers have to 
offer, mention THe AMERICAN BIoLocy 
TEACHER when answering advertise- 
ments, and notify the managing editor 
of any new advertising possibilities of 
which you may happen to know. 

Life science can serve the nation in 
many ways—there is not room here to 
develop this point, but it has been dis- 


cussed in our columns several times 
It can 
do no good when it exists only in the 


but only if it gets to the people. 


research laboratory or in the notebooks 
of the biologists. It is the teachers, 
chiefly those on the secondary school 
level, who have the privilege and _ re- 
sponsibility of bringing to the people 
those phases of biological science which 
can be of greatest value to them. 

Our role in the national emergency is 
not vet entirely clear, but it is evident 
that all-out participation of our own 
country in the war brings challenges of 
all sorts to the teachers. For teachers 
of biology these challenges have to do 
with nutrition, health, physical fitness, 
wise use of food and other resources, 
post-war plans and the like. 


WHAT A BIOLOGY CLUB 
CAN DO 

A Biology Club is composed of a group 
of young people who are interested in 
Biology and a Sponsor who is interested 
in young people. In discussing what can 
be done by this very excellent associa- 
tion, it is difficult to state which plays 


the more important part. Achievement, 


ae 
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surely, is the aim of the group, but the 
dynamie force behind it all is the Spon- 
sor. It has been the writer’s experience 
that students will attempt most anything 
and surmount any obstacle which stands 
in the way, if proper motivation is pro- 
vided. 

It is essential, however, in the very 
beginning, to impress upon the club 
members that everything concerned here 
belongs to them—even the Sponsor. 
This means that they will always assume 
full responsibility at the meetings and 
consider the Sponsor as necessary as the 
president. It then devolves upon the 
officers to see that the Sponsor is present 
at their meetings for the inspiration of 
the group and at their social functions 
or trips as their guest. Sometimes one 
is obliged to stress this viewpoint but 
however difficult this may be, the results 
are well worth the effort and a good 
leader is sure to be successful. More can 
be done in this regard by private confer- 
ences with the officers than in talks to the 
entire group. 

With this attitude established, the 
work of the sponsor is simple. With due 
consideration for student initiative, he 
plans, with the president, a semester’s 
work. This will need to be arranged in 
accordance with the semester’s class 
work if the Club is to supplement the 
course and, since textbooks differ in 
their treatment of Biological material, 
only very general suggestions can be 
given here. Some projects which have 
been worked out in a Biology Club are: 


Skeletons: eat, rat, frog, pigeon, chicken, 
duek, bat, bird, mole. 

Models: amoeba, paramoecium, earthworm, 
hydra, mitotie figures, frog development, 
development of egg to gastrula stage, 
development of female gametophyte, 
flower parts, cross section of tooth. 

Charts: Diagrams, life eyeles of plants, 
nitrogen ecyele, life eyeles of malarial 
parasite, liver fluke, ete.; original charts 
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illustrating some interesting biological 
situation, 

Collections: Inseets, leaves, weeds, seeds 
showing means of dispersal, fungi, cacti, 
tadpoles in various stages of develop 
ment, fossils. 

Lantern slides: These may be made from 
film strips, from positives made from 
photographie negatives, from color films, 
by mounting such things as inseet wings, 
moth antennae, insect legs, fish seales, 
bits of small plants such as selaginella; 
by drawings on ground glass with colored 
pencils. 

Expe riments: These are perhaps the most 
important if the Science club is to en 
courage research, Nutrition experiments 
with white rats; soil free gardens; Study 
development of chick embryo; Studs 
ability to learn in various small animals; 
Study of insect pests; verifying state 
ments found in text-books. 

Field trips: Places of biological interest in 
one’s own city; State University it not 
too far; lakes or rivers in the vieinity, 
ete. It is well to appoint two members 
to act as scouts for the club. They will 
visit places of interest and report to the 
elub what may be seen there; how to get 
there, ete. Then the members decide 
whether or not they wish to go. 

Exkibits: Students always find it very in 
teresting to display their finished proj 
ects. This can be done in an assembly 
of the high school or to parents and 
friends. 

Affiliation: The American Institute Science 
and Engineering Clubs offer very attrae 
tive service to member elubs and the 
Junior Academy of Science gives elub 
members an opportunity to meet young 
scientists and to exchange ideas. 

Publication: A loeal club paper is inter 
esting and beneficial and may lead to 
contributions to such publications as 
The Science Observer and The Science 
Leaflet. 

Intereclub activities: Biol gy Clubs in the 
different high schools of a city or nearby 
cities may plan a science congress or fair 
thus bringing young people interested 
in science together. 

Broadcasting: Interesting talks on Biologi 
cal subjects are being broadeast by club 
members. When this is done the audi 
ence consists of all elubs in the vicinity. 


Sister M. Errenne, 
Mt. Me rey Junior Colle qe, 
Cedar Rapids, Iowa. 
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Scientists’ Comments on Science 


Club Projects 


LOIS M. HUTCHINGS 
Weequahiec High School, Newark, New Jersey 


At the Marine Biological Laboratory, 
Woods Hole, Massachusetts, some four 
hundred scientists, research associates 
and students congregate every summer 
to study salt water biology. Included 
in their number are many of the most 
outstanding American zoologists, em- 
bryologists, botanists, and physiologists. 
(‘pon finding that many of the scientists 
were unaware of the project work which 


goes on in high school clubs and in cer- 
tain progressive schools, I obtained per- 
mission to exhibit selected projects in 
the Old Lecture Hall of the laboratory 
sometime during the summer of 1937. 
The scientists were invited to inspect the 
exhibit at their leisure during a certain 
week of July, and were especially urged 
to leave written comments and criticisms. 
About three hundred and fifteen people 


Photography. No one of 315 people had anything but praise for this Leica camera photogra 
phy. There are two classes in photography at this high school. Perth Amboy, N. J. 
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visited the exhibit and one hundred and 
seven offered comments 
Desirable as it would have been to have 


Included projects representing all see 


tions of the lack of 


country, a time, of 


money, and, especially, a lack of knowl 


edge ot organized precluded this. 
Actually, the 


from the best of 


were assembled 
1937 New York 
Science Fair and the New Jersey Science 


Fair. 


projects 


the 


s regretted that an oversight 


prevented material from the Peabody 


House science Fair Boston from 
reaching the exhibit 
A limitation 


avoided 


Which could not be 


was the selection of only such 


projects HS eould be shipped Without Ml 


jury to then Living animals, wood 


land plants, attractive bits of 


habitat 


natural 
marsh, wood, meadow such as 
one finds exhibited at the Science Fairs. 
and similar projects had to be eliminated. 
I was particularly disappointed to learn 
that a fine ecological project, displaving 
insect and small anima! life which one 
might find within a foot above and below 
the earth’s surface, had slipped from a 
truck as it was beine reshipped to a high 
the Science Fair. 


school from Thus, one 


hope Was iterally dashed To pieces 


Models Pa meclum, ete. Models carved 
from wood. The leaf cross section is an espe 
cially fine yie of work, Is such work bene 
ficial to a sehool? Is the amount of time 
involved stifled? Rahway, N..J. 
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DESCRIPTIONS OF Prosects EXUBITED 


If vou will glance at the illustrations 
accompanying this article you will see 
something of the range of material it was 
possible to show Twenty magnificent 
photographs of enlarged tree buds, seed 
did 
much to relieve the bare, barn-like ap 
the hall. There 


tables of biological equipment which 


capsules, inseets, and plant shoots 


pearance of two 
had 
been carved from wood. chiefly the work 


had 


animals, 


were 


of one boy lle done a series ot 


prehistoric prehistoric men, 


mocels of protozoa, models of tv pes ol 
cells and of vlan pes, a Cross-section 
think of carving each chloro 


the 


of a leaf 


plast!) and crowning work—five 


models tracing the reduction in bones of 


the horse’s hoof. The last project Was 


a means of expressing appreciation to his 


biology teacher for bailing him out of 


jail after a speeding jaunt 


Evolution of the Horse’s Hoof. Wood earn 
ing. Isn’t this superb? 

By chance, there were three sets of 
mitosis models—one carved from wood 
and a series whose cell walls were of 


fragile balsa wood (necessitating skillful 
use of Scotch tape), nuclei of half rub 
ber balls and plasticene, spindles of wire 
The fact that 
the youth had included asters in cells 


and chromatin of beads. 


purporting to be those of higher plants 


did not escape the eves of the botanists. 
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Twinning, Note the actual two-headed fish 


irs. Is the type of cleavage shown charae 
istic of fish? Is the exhibit effectively 


ed?) New York City. 
Embryology was represented by two 
exhibits. There was the double-monster 
exhibit which high-lighted the technique 
of constricting an embryo between its 
blastomeres in the two-cell stage, and a 
set of beeswax-paraffin models of the em- 
brvology of the frog. The latter was 
accompanied by photographs of the 
method of securing pituitary glands to 
inject into females, thereby inducing 
ovulation. 

There was a nicely-mounted exhibit 


showing the method of making micro- 


scopic slides. The sides of the case were 


made attractive by photomicrographs 
which the young science enthusiast had 
taken with home-made equipment. (As 
vou know, respectable results may be se- 
cured with a dollar camera and a school 
microscope. Lighting may be reenforced 
by a photoflood bulb in a_ eoffee-can 


reflector. ) 
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On one table was a collection of simple 
projects which had been submitted as 
part of the term’s work in a regular biol- 
ovy class. These ranged from the plaster 
cast of a fish, through a set of apparatus 
for testing the heat given off by germi- 
light 


filters for use with a microscope, and a 


hating seeds, to a set of colored 


habitat study of the ant-lion larva. 


There was a single exhibit dealing 


with comparative anatomy—that of ver- 
tebrate hearts. On the beef heart alone, 
the boy had spent three months of study, 
working out a svstem for designating 
each blood vessel and each part by means 


ot colored-topped pins. To obtain a 


Comparative Anatomy of the Heart. Are the 
Are the dia 
grams of hearts used in the background ade 
Newark, N, J. 


dissections adequately explained ? 
quate? 


suffi- 


cientiv long blood vessels, he had dis- 


heart of a bird (ehicken) with 


sected and rejected fourteen specimens 
before securing one to meet his stan- 


dards. 
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The JON ot the small bovs who fre- 
quently wandered in and out of the ex 
hibit hall was a model which showed the 
parts of the nervous svstem traversed 
successively by the nerve impulse initi 
ated by a pin-prick. QOne-sixth turn of 
the crank brought a wooden finger in 
contact with a sharp-pointed nail (the 
pin). Another-sixth turn caused the 
lighting of a small sign which revealed 
that the impulse was travelling up an 
afferent nerve toward the spinal cord. 
Nerves were constructed of wire anda 
their sheathing consisted of medicine 
powder capsules, an arrangement whieh 
simulated nodes quite effectively. The 
impulse was completely traced by lighted 
signs to and through the spinal cord 
from one type of cell to another and con 
veved to a muscle whose contraction (by 
a spring) removed the finger from the 
nail, 

The project which drew the largest 
share of cheers, after the photography, 
was the model of a kymograph. This 
device consists of a metal evlinder, about 
the size of an oatmeal box, which must 
be made to revolve slowly in some fash- 
ion, and around whose circumference a 
piece of paper blackened with smoke is 
fastened. A pointed instrument at 
tached to a muscle traces a record of the 
muscular contractions upon the smoke- 
blackened paper. To make the record 
permanent it is necessary only to dip 
the paper in a thin white shellae and 
allow to dry. The constructor of our 
kymograph was a girl, who had found 
that a broken alarm clock would turn her 
cvlinder at the proper rate of speed. In 
the illustration, the Tinker Toy supports 
for the cy linder ma\ be seen. She had 
used the apparatus to compare the effect 
of aspirin, caffein and strychnine upon 
frog (animal) muscle, and her records 


were most carefully scrutinized by the 


Kymograph. Mads by a vil trom a cloe} 


motor, a lemon squeezer, and Tinker-toy parts 
It worked Do girls possess original 


idges tho ight so Bronx, N. \ 
physiologists ; of whieh, more anon 


SPONSORS OF THE EXHIBIT 

While I deplore the conditions which 
prevented the displaying of a completely 
well-rounded exhibit of the many phases 
of plant and animal study which are 
undertaken in our laboratories and class 
rooms, no further apologies are offered 
The exhibit had the backine of the di 
rector of the Marine Biological Labora 
tory, of the American Institute of New 
York City which coordinates the work ot 


science clubs of New York State and ad 


joining states, of Mr. Harrv B. Weiss, 


who initiated the New Jersey Science 
Fair, of Dr. Wilford M. <Aikin of the 
Progressive Edueation Association, of 
Mr. H. Harry Platt, at that time Science 
Director of the Peabody House in Bos 
ton, and of Dr. Otis W. Caldwell, who 
promotes the Junior Academies of the 
American Association for the Advance 


ment of Science. 
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APPRECIATIONS OF A GENERAL 
NATURE 

Reactions to the projects were soon 
forthcoming. While unpacking an ex- 
hibit in a hidden corner I heard two for- 
elon selentists ( fellows of the Rockefeller 
Foundation) say, ‘‘If every kid could do 
some of this there would be less trouble 
in the world.’’ 


“Yes, indeed! 


marvellous ?”’ 


Isn't the photography 


“It would be perfect for book illustra- 
tions,’’ agreed the first speaker. 

Dr. Leo Loeb. emeritus professor of 
pathology of Washington Medical School, 
Whose office was above the exhibit, Jeft 
this note of appreciation: ‘IT am deeply 
mpressec by the scientific spirit, tech- 
nique and artistic accomplishment shown 
in this display of high school projects.’ 
Another 
mitted that it reminded him of the ‘‘in- 
for the study of 


medical sehool professor ad- 
tellectual enthusiasm 
biology which he had received in his own 
high school day s. 

Many were impressed by the maturity 
of the work of secondary school students. 
In fact, one University of Illinois in- 
structor wrote, ‘‘These exhibits show an 
understanding of biology which would 
be pleasantly surprising in many college 
beginning college 


freshmen finishing a 


course.”’ A slight exaggeration, but Dr. 
Hiestand of Purdue University went a 
little farther in wishing that college stu- 
dents could see the exhibit ‘‘to profit by 


these examples.”’ 


FOSTERING OF ORIGINALITY AND 
INGENUITY 
One of the most frequent comments 
which it was a pleasure to read or hear 
concerned the ingenuity and originality 
shown by students. Many a learned man 
was surprised that a girl had the mechan- 
ical ability to construet a kymograph. 
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One visting professor of physiology, who 


had used this instrument hundreds of 
times, enjoyed such a hearty laugh over 
substitute for 
pensive apparatus! ‘‘Isn’t that 


We don’t very often think of a 


Francine’s perky ex- 
ingen- 
ious ? 
virl’s doing anything like that,’’ his 
companion remarked. One investigator 
seemed to put her finger on the heart of 
the matter when she wrote, ‘‘The stimu- 
lation of the secondary school youngster 
to creative work is highly important.’”’ 
Too seldom do we feel that the curriculum 
allows adequate time for creativity to 
take place in our classes. Nor are we 
often sufficiently free from clerical de- 
tails to run about and gather the raw 
material of project work for all of the 
pupils. Since the parents of youngsters 
are unwilling for them to travel far to 
find their supplies, this responsibility is 


back the 


tivity does not take place in a vacuum, 


thrown onto teacher. Crea- 


nor are its media those airy generaliza- 
The spark 


of stimulation ordinarily must be sup- 


tions of arm-chair educators. 


plemented by a suggestive material left 
in a strategic spot. However, many of 
us who recognize this need of voungsters 
salve our consciences by encouraging in- 
dividual projects occasionally, or do so 
through work with a club group. In a 
club, we may let them ‘‘learn by doing,’’ 
Dr. C. E. McClung, 


Handbook of Microscopical Technique, 


which author of 


assured me was the only way of learning. 


ENCOURAGEMENT OF SCHOLARSHIP 


A value which was deemed highly im- 
portant by those closely identified with 
students 


learning experiences (college 


and instructors) was the thorough un- 
derstanding of a subject which a pupil 
gains through project work. To con- 
struct requires complete visualization of 


the finished product. To experiment re- 


he 
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quires a clear-cut purpose and well-con 
ceived methods Inevitably, the student 
is thrown back upon reference reading 
to clarify his ideas before the details of 
the project can be plal ned. Idea must 
be matched with idea and adaptations 
made in view of a student’s own limita 
tions of knowledge, equipment and ma 
terials. Questions from interested on 
lookers force him to think about points 
previously unconsidered Intellectual 
erowth is unavoidable. It is no wonder 
we find that students who carry a diffi 
cult project to completion tend to have 
an unusual grasp ol the phase ot biologs 


vestigated 


VALUE OF A GOAL 


An inevitable outcome of an especially 
fine **piece of work demanding patience 
and exactness”’ is that such a student 
sets a standard to which ‘‘his fellow stu 
dents may aspire.’’ A club sponsor finds 
that the quality projects improves 
from vear to vear, within reasonable lim 
its. Even the proofs of individual abil 
itv offered by candidates for admission 
to the club seem to be better vear hy 
vear. A Canadian biology teacher ex 
pressed his appraisal of the projects 
this way : ‘The entire exhibit was a reve 
lation to me of what really can be done 
by youngsters with a goal to reach. T’Jl 
take many ideas home with me and Tr\ 
to put some of them into effect in mv own 


classroon Thanks a whole lot 


NEXPENSIVENESS 


Lest anyone reading this article be 
frightened by the apparent expense in- 
volved let me assure vou that it need not 
be great. My own club of twenty mem- 
bers was forced to operate on a budget 
of $2.50 a term, plus their own contri 
butions. Often the student paid half 
and the club treasury furnished half of 
the money. Dr. S. C. T. Hsiao of China 
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was cognizant of the relative Inexpen 
siveness oO] project work as one of its 
merits. He wrote: am very much im 
pressed by the ingenuity of the model of 
the reflex act and of the kyvmograph, 
which are made of very cheap and ordi 
nary materials that can be secured in 
any school. It takes a bright mind to 
put them together to serve a useful pur 


se 


TO Use ONE’s HANpDs 
That leads us to consider a value of 
project work in biology which undoubt 


edly can be overdone, as many pointed 


out Let Ls eonsider its Pos tive aspects 
first 
making of models, charts, et 


provides a channel of expression for the 
student who leans to the practical side 
of education It seems to me that this 
type of work will do a great deal toward 
developing hobbies that seem so neces 
sary with shorter working hours and 
more leisure time. For those who will 
enter sclentifie careers a knowledge of 
how to use their hands and simple tools 
will be a valuable asset Not all of the 
present university students can do the 
simplest kinds of apparatus building. 
The reappearance of hobbies will lead to 


advancement of knowledge as well as 


vielding personal satisfaction as 


curred in the past century I believe 


our schools might well extend the work 
vour exhibit demonstrates.’’—Dr. O. W. 
Richards, Yale University, and Tech 


nical Adviser, Spencer Lens Company 


Tell vour friends about the Na 
tional Defense Issue, whiel appears 
next month, and have them make 
use of the blank at the end of 
page 192. 


| 

q 


1942 | 


YOUTH AND THE FUTURE 


The Youth Commission, ap 
pointed in 1935 by the American Couneil on 
Education and financed by The General Edu 
cation Board, has just published its findings 
and recommendations, under the title Youth 
and the Future. 

This publication represents an important 
step in the long range planning necessary 
for an aecurate consideration of the prob 
lems of youth both in relation to the present 
national emergency, and the post-war recon 
It should be of interest to 
Biology teachers will 


/ 


struction period. 
teachers everywhere. 
he most interested in the chapters on Use o 
Leisure Time. Marriage and the Home, and 
Health and Fitness. 

\s long as the supply lasts, the digest of 
Youth and the Future. prepared by the Com 

ssion, is available to readers ot THE AMER 
CAN Brotogy Tracner. They may be ob 
tuined free trom Mr. W. M. Southworth, Jr.. 
Executive Assistant, American Youth Com 
nission, 744 Jackson Place, Washington, 


A LETTER FROM OHIO 
Dear Mr. Houdek: 


Enelosed tind one dollar tor a year’s sub 
scription and my membership dues to the 
National Association of Biology Teachers. 

Sometime ago vou sent me an outline and 
plans for a biology Class room. 1 wish to 
say that I used the plans as presented by J. 
Roy Byerley in THe AMerICAN BIoLogy 
PeacHER Oct. 1938. In trving to get my 
plans passed by the Board ol Education, | 
found that vour magazine carried great 
veight as an authority in its tield and the 
adoption of the plans were accepted without 
any question. 

| now have a tine biology class room that 
can be used for either class recitations or 
laboratory work. No time is lost in chang 
ing from a recitation period to laboratory 
work because of the arrangement of equip 
ment and reference material. 

The plan suggested in THE AMERICAN 
BioLoGy TEACHER is certainly ideal. With 
slight modifications to fit individual cases 
this plan should be adaptable to nearly any 
high school room or rooms. 

Thank vou for helping me obtain a fine 
hiology room. 


Sincerely yours, 
Aaron H. KELKER 
Chillicothe High School 
Chillicothe, Ohio 


News and Notes . 183 


NEW COURSE IN VERTE- 
BRATE ZOOLOGY 


seginning February 7, the New York 
Zoological Society offers for the first time 
an accredited course in Vertebrate Zoology 
for adults, according to Fairfield Osborn, 
President of the Society. The new course is 
designed primarily for teachers in the public 
school system, but may also be taken by 
Scout leaders, librarians, or any interested 
person over 18 years of age. The sessions 
include a survey of the various aspects of 
animal life on exhibition at the Bronx Zoo. 
Members of the scientifie and curatorial staff 
participate in the series of ten lectures and 
two field trips, using live animals as demon 
strations in topies on birds, mammals, rep 
tiles and fishes. 


SOUTHERN CALIFORNIA 
ASSOCIATION OF LIFE 
SCIENCE TEACHERS 

At a recent meeting of the Life Science 
Association of Southern California, the tol 
lowing officers were elected: 

President: Mrs. Lilla Armstrong, Lincoln 
Hligh School, Los Angeles. 

Vice President: Mr. John L. Arnold, Uni 
versity High School, Los Angeles. 

Recording Seeretary: Mrs. Leigh M. Dod 
son, Los Angeles City College. 

Corresponding Secretary : Mrs. Lucile W. 
Neuswanger, Los Angeles High School. 

Treasurer: Mr. Lee Haines, Jordan High 
School, Los Angeles. 

During the fall semester, two outstanding 
programs were given under the auspices of 
the Association. The first was a trip through 
the biology laboratories of the California In 
stitute of Technology. The visitors were 
shown the research equipment used in the 
analysis and synthesis of vitamins, the quan 
titative measurement of vitamin content, the 
growth of plants under varying conditions ot 
light and nutrition and the studies in hered 
ity on the fruit fly. The second program 
consisted of an illustrated lecture by Dr. 
Clifford A. Wright, internationally known 
for his work on endocrine glands. 


Mr. A. N. Gentry, author of “The Place 
of the Seience Club in the High School,” 
page 171 of this issue, is at present working 
toward his doctorate at the University of 
California and teaching part time in Wil 
liams College, Berkeley, California. 
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THE COOPERATIVE COM- 
MITTEE ON SCIENCE 
TEACHING 


| nader the sponsorshil 


p ot tive 
Biology, Chemistry, 


Mathemat es, PI vsics, and Research in Sei 


socreties representing 


ence Teacl hg com) ttee has been tormed 
to work on edueationa problems of vital 
interest to all seienee teachers, which ho 
single orga tion can solve working alone 
The committe s known as the Cooperative 
Committee on Science Teaching. 

Two meetings have been held, one in Apri 
and one in November, 1941 Work is nov 
In progress on fou problems : 

l. Lieensit certification of secondat 
school science teachers The committee hopes 
to work out a solution that will be practic 
able, and that will be dopted by certitfieatior 


authorities 


2. The college training of prospective sel 
ence teachers It is des rable to prepare 
teachers for certain teaching combinations of 
subjects rather than to prepare intensivels 
In one subject 

3. Exploraton studies ot the secondary 
school science currieulm The committee 
hopes to stimulate a number ot colleges and 


universities to organize workshops and con 
ferences tor bringing together secondary 
school teachers to work on their edueational! 


probler 
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t+. Problems of state or loca renecles need 
ing the services of educational consultants on 
questions pertaining to science teaching 
The committee offers its services as a con 
sultant to state or local agencies working on 
problems pertamimneg lo scence teachine. 
The committee consists of the tollowing 
members : 
Representing the Association otf 
Physies Teachers 
K. Lark-Horovitz, Purdue University 
Glen W. Warner, Wilson Junior College 
Chicago 
Representing the American Chemieal Society 
B.S. Hopkins, University of Illinois 
Martin V. MeGill, Lorain High School, 
Lorain, Ohio 
Representing the Mathematical \ssoclatior 
of Ameren 
A. A. Bennett, Brown Universit, 
Raleigh Schorling, University of Michigar 


Representing the National Association tor 


G. P. Cahoon, Ohio State University 
Robert J. Havighurst, University of Cl 
cago 
Representing the Union of Biologieal So 
e1eties 
Osear Riddle. Carnegie Station tor Ex 
perimental Evolution 
Robert J. Havighurst is Chairman ot the 
Committee and Glen W Warner is Secre 


tary. 


Amount and Nature of Biology 


< 


Teaching in Secondary Schools: 
Data from a Questionnaire 


DR. OSCAR RIDDLE 
Department 


Continued 


Extent to which sex education is 
taught in biology and other classes. 
Though teachers were asked to give data 
concerning the e¢lasses (subjects) in 
which ‘‘sex education is a definite goal 


of instruction,’’ many of them drew a 


on 


f Geneties, Carnegie Institution of Washington, Cold Spring Harbor, N. ¥ 


February 

line through the word ‘‘definite’’ and 
substituted ‘‘incidental.’’ Thus the 
data shown in Table 9 distinguishes 
only between schools or classes in which 
sex education is or is not taught. In 


some schools this tople is taueht in more 


— 
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than one department of instruction, and 
some replies clearly did not answer all 
parts of this question. Almost exactly 
one-third (9538) of the 2,900 replies state 
that the topic is not taught. In New 
England and Southern states the topic 
is taught only slightly more often than 
it is omitted, while in Western states it 
is taught in approximately 75°. of the 
the classes in 


It is evident that 


schools 
veneral biology are most utilized for the 
teaching of sex education. Classes in 
hygiene and physiology are thus utilized 
in far fewer cases; but since relatively 
few high schools offer courses in these 
subjects (see segment of report written 
by Dr. Miller 


such courses are offered they are used 


it is obvious that when 


evel more extensively than is biology as 
Neither gen- 


eral sclence nor ZO0L0@N Was specifically 


media for sex education. 


mentioned in the questionnaire, and 


those subjects as well as others are here 


included under ‘‘another department of 
instruction.” 
Teaching and not teaching organic 
The question on this subject 
Was so subdivided (A to F of Table 10) 


as to facilitate the quick recording of 


evolution. 


fairly accurate information with a single 
check mark. It may be noted, however, 
that 108 (3.4'.) of the 


returned questionnaires (3,183) 


teachers who 
failed 
to check any item or subdivision of this 
This failure applied to 3.2° 
of the 
private 


question. 
of teachers in the publie, 9.9% 
3.9% of the 
Perhaps more notable is’ the 


parochial, and 
schools. 
from 


fact that received 


3,075 teachers and that they represented 


replies were 


96.6°° of the total sample. 

Further analysis of the data shown in 
Table 10 is complicated by the fact that 
triplicate ) 


duplicate (or entries 


were made, 7.¢c., items C and D, or items 


C.F and G (ete.) were checked by one 
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and the same teacher. Categories C and 
D might, if not notably qualified, sug- 
vest an adequate orientation of the little 
or much consideration given the subject 
and it has seemed necessary therefore to 
learn the number of duplications which 
involve C and D, and also the number of 
times either of those items (C or D) was 
combined with G. 

This analysis shows 227 duplications 
of C and D among teachers from public, 
1 from parochial and 11 from private 
the total is thus 239. An addi- 
tional group of 64 teachers from public 


schools ; 
schools and 1 from a private school (total 
of 65) noted that though thev checked 
C and D, their teaching was ‘*by infer- 
ence only’? (G). Finally, 1 
who checked C (‘‘taught as a fact’’ 


(public 

) also 
checked E (‘‘taught as having applica 
tion to sub-human organisms only” 

When the 305 included in these three 
vroups are deducted from the sum of C 
and D one obtains an indication that 
1.651 teachers teach evolution either *‘as 
a fact”’ 
plant, animal and human origin.’’ This 
is 593.7% of those who replied (3.4°° did 


or ‘fas the principle underlying 


not reply) to this question. There is a 


presumption that most of those who 
failed to reply viewed the question un- 
favorably and were unprepared to check 
either C or D. 


to the next following question (see be- 


Moreover, in their replies 


low) a considerable number of those who 
checked item C showed by their volun- 


‘ 


tary comment (‘‘other reasons’’) that to 


them ‘‘taught as a fact’’ does ‘‘not in- 
clude human beings,’’ that ‘‘theistic evo- 
lution’’ (or according to St. Thomas 
Aquinas) is implied, ete. This comment 
does not permit a decision as to an exact 
or definite number who, in the usual 
sense of the word evolution, are thus 
found to be wrongly classed by their 
checks under item C; but this number 
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probably exceeds 60. In the present indicate moreover that the present sam- 
sample of biology teachers in high ple of schools gives a more favorable 
schools of the United States it is there- account for the teaching of evolution 
fore evident that only approximately than would be found in a complete sam- 
00° teach the principle of evolution ple for the country. (1) The parochial 
either as a fact or as the principle under- schools are perhaps least adequately rep- 
lving plant, animal and human develop- resented in the present sample and here 
ment they are recorded to the lowest extent in 

Four elements of the data of Table 10 items C and D. (2) The teachers of 
and of earlier parts of this Report) Southern states are poorly represented 

TABLE 10 


Instruction and lack of instruction on the subject of evolution 


Replies ‘*In my school the subject of evolution is’’ 
a3 | 
Negior of Num Per = = = z 
2) 2 | ast | 
[ESE SSE | & 
\ B C D E F | G = 
Publie 2,808 968 109 15 458 1,374 79 892418 92" 
Parochial 90 | 90.9 4 5 Ss 6 14 40 12 9 
Private 177 =: 96.1 5 7 31 79 se) 64 13 7 
Totals 3,075 96.6 118 27 107 1,459 102 996 443 108 
gland Publie 150 7 |. 16 73 5 60 17 5 
Private +5 ] ] 14 26 12 
Mid. Atlantie Publie 648 16 5 95 368 14 185 80 19* 
Parochial 24 ] ] } ] 6 14 2 
Private $s Z 6 3 16 3 
Southern Publie 355 453 a 1S 94 22 111 66 8 
Parochial l 2 3 2 
Private 1] ] ] 5 l 5 
Centra Publie 1,297 37 5 235 625 35 419 4 46 
Parochial 19 ] } 20 10 7 
Private 59 4 3 7 15 3 Ss 4 
Western Publie 358 6 64 204 117 51 14 
Parochial 2 ] 2 2 
Private 16 3 2 4 
Sp. large cities Public 233 | 94.0 4 — 66 155 2 77 19 15 
\ ge cities Publie 5938 96.9 19 l 124 96 a) 158 72 17 
Small cities Publie 565 98.3 15 l 80 346 16 191 g9 10 
Towns Publie 735 96.6 27 } 113 353 18 226 100 °6 
Rut Publie 970 96.1 48 9 14] 379 36 317 164 39* 


"Does not include 3 ‘‘unelassified’’ schools which merely reported ‘‘no biology taught.’’ 


4 

ane 
a 
te 


188 The American 


in the present sample, and of all regions 
it is most poorly represented in items C 
and D. (3 


questionnaire assured its receipt  pre- 


The method of mailing this 
dominantly in the better high schools. in 
those thought most likely to purchase 
biological whose teachers 


supplies, or 


belonged to a national association of 


biology teachers $) The lower rows ot 
Table 10 show that public school teach 
ers in rural schools—generally with a 
less adequate biological backeround than 
those in large and small cities—are rela 
tively less well represented in both the 
teacher sample and in items C and D 


When 


these several facts and indications are 


than are teachers in the cities 
considered. it may be concluded that evi 
dence obtained from this study indicates 
that the principle of evolution is now 
taught in notably less than half of the 
high schools of the United States. 

It is further notable that in at least 
Where the teacher checked 


some cases 


item D it is not clear whether he is 


teaching biology or Thus a 


Ohio 


the ology. 


teacher Ina rural public school 


supplements his check of this item with 


‘Teach 


(evolution plus 


the comment animal-human 


divine creation. 
Large numbers of 
item F add the 


its equivalent : 


those who checked 
followine Statement or 
‘Evolution as hypothesis, 
and point out lack of conflict with re 
ligion.’’ 

Reasons given fo avoiding or lightly 
considering the evolution 
Table 11 


tion. A total of 916 teachers supplied 


subject 

provides significant informa- 
one or more reasons for a total of 1.237 
entries. It is perhaps significant that 
the ‘‘school administration”’ is regularly 
more often (97 to 56 eredited with Op- 
position to teaching the subject than is 
the ‘‘board of edueation.’’ The reason 
most frequently given is, ‘‘opposed by a 


majority of the community’’ (287) and 


Biology Teacher 


next by personal (233 If 


‘““majority’’ and ‘*minority”’ ommmunity 


Opposition be combined thes provide ul 


total of 396. Only 


73 acknowledge re 
straint ‘“‘by action of our state lewis 
lature’’; and it is notable that several 
teachers in several states wrongly think 
that their state (instead of their city 
has legislated against the teachine of 
evolution. 

The group of 381 ‘‘other reasons”’ are 
of course most difficult. to analyze or 
treat by means of figures or numbers 
These replies nevertheless reveal so much 
of a condition which affects and restrains 
the teaching of secondary sehool biology 
that a group of 101 such replies (some 
obtained from 1] 


times condensed 


states which should be representative 


of the entire country—are e¢iven immi 
diately below. It is notable that none 
of those (233) who had stated that teach 
ing the subject is opposed by * my per 
sonal belief’’ is included in this printed 
list of replies. A recording of these re 
plies will therefore make it evident to 
most readers that amone the 381 who 
State ‘‘other reasons’’ are a considerable 
number who might properly be added to 
the 233 who checked the item for opposed 


hy personal hbelief.”’ 


MAINE. Public. 
due to religious groups.” “Very little tim 


Rural: “No special reson 


Town: “Do not stress 


tor discussion.” 
except time.” 
NEW YORK (up-state onlv). Public. 
Large city (New York City omitted) : “Recent 
work in geneties shows discrepancies in Dar 
win’s theory.” “Call evolution ‘development’; 
when evolution is mentioned we face facts.” 
Small city: “Only criticism has come trom 
Cathohies.” “Not required in currieulum.” 
Town: “I’ve had fights but haven’t lost yet.” 
“No conflict bet ween evolution and religion.” 
“Present as much as I ean get away with.” 
Rural: “Minister still objects but need not 
be taken seriously.” “If openly taught as a 
fact would probably be strongly 
by community.” Parochial. “By scientific 


opposed 


truth.” “14 and 15-year-olds not eapable of 
delving into philosophieal reasoning so far 
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bevond them.” “Subject taught thoroughly 
according to St. Thomas Aquinas (13th 
century ).” 

NORTH CAROLINA Public, Large 
eitv: “Premature subject for age of 9th 
graders.” Small CltV : “14 vear olds not 
sufficiently advanced to justify time re 
quired.” Town: “One could stir up trouble 


here it he eared to; take evolution for 
granted and make no issue of it and get 
along.” Rural: “Considered best to avoid.” 


“Tt omiutte 


d would be due to pupil opposi 

tion.” “Class time limited text inadequate 
taboo subjeet to most people.” “Laek of 
opportunity tor a clear thorough treatment.” 


can see no reason for introducing it, be 
sides it is a eontroversial subject.” 

FLORIDA Public. Large citv: “Re 
ligious groups.” Rural: “Not essential for 
H. S. students to worry over.” “Personal 
belief that hypothesis goes too far on faets 


known: certain Gases ol rthogenesis only 


do I accept.” Private. “Evolution is not 
based on any facet or reason and Biblical 
account fits in with every natural law of 
science and nature.” 


WEST VIRGINIA. Public. Small city: 
“Taught as it arises with no speeial empha 
sis.” “Not much said about it.” Town: 
“Can teach what we like but do not think 
theory important enough te spend great deal 


of time or “Presented casually with 


definite proots thru plants and = animals.” 
Rural: “Inability of students to grasp true 
significance.” “Not entirely avoided but 
mentioned carefully beeause of possible mis 
understanding, 

WISCONSIN. Public. Large city: “No 


point In bringing up as controversial issue; 


” 


structural progress is obvious and treated 
frankly and scientifically.” Small city: 
“Who cares about evolution, my students 
don’t; other topies are more important.” 
“Taught as evolution, not as origin of species 
theory.” “Teach evolution but never use 
word; community predominantly Catholic.” 
“No definite opposition exeept occasionally 
from an individual.” “Community highly 
religious.” “Most H. S sophomores cannot 
properly understand scope ol theory; also 
many subjects of more interest and value to 
be taught.” Town: “Polities.’” Rural: “906 
Catholic community.” “General educational 
and religious practice.” “Not important in 
H. 8.; time involved to explain ean be used 
to better advantage.” “Children trained in 
parochial schools immediately take issue if 
stressed and developed.” 

NEBRASKA. Public. Town: “Conflicts 
with religious groups whieh resent but do 
not openly oppose.” Rural: “Content na 
ture of text book.” “If avoided, beeause 


teacher’s place is not to break down what 
homes and churches have taught; besides 
only a theory not a facet.” “I believe relig 
lous reasons.” “Lack of time 

NORTH DAKOTA, Publi Stall eity: 
“Conthiets with religious beliet’ of some tam 
ilies.” Rural: “State requirements disregard 
it almost entirely ; we tollow state course of 
study.” “We should take no stand in either 
direction.” 3\ the bigoted ignorance ot 
parents.” 

WASHINGTON, Public. Large eity: 
“Children have not vet good scientifie baek 
eround.” “Tntroduced as not made 
dogmatic.” “Believe too deep for H. S. stu 
dents.” Town: “Evolution meaning change 

not from  one-eelled animal.” Rural: 
“Pupils asked to speak to their ministers; 
hot necessarily avoided,” “Text does not 
stress and I see no reason to when there are 
other things more important to H. S. stu 
dents.” “Just a touchy subject in a rural 
community.” “Beeause lack of definite 
formation that man trom lo ver lorms; 
evolution within species definitely eonsid 
ered.” “Stress from theory standpoint hut 
tell them scientists do not have proot and 
they can believe or not.” 

CALIFORNIA Public, Large 
“Fundamentalist beliefs of majority of our 
students may not be attacked (negro and 
Mexican ).” “IT do not think subject should 
be allowed to disturb any religious belief of 
adolescents.” “Sinee we are not responsible 
for how we were created but are responsible 
for what we become I think it does not merit 
much time in H. S.” “Title ‘evolution’ 
avoided.” “Fear of publie reaction and lack 
of support of administrators.” “Don’t use 
word much; can’t learn botany without learn 
ing about evolution.” “If taueht as hypothe 
sis and not facet would be littl opposition 
any where.” “Controversial subjects are ay\ 
namite to teachers.” Small citv: “Seems 
relatively unimportant in helping individual 
to live better.” “To avoid argument and dit 
ficulty with a few parents.” “Expected not 
to offend beliefs of students; do not refuse 
to diseuss it.” “Not much value to tenth 
grade students.” “Scientists reasons given; 
own personal belief earefully cuarded ho 
kick-back.” “Mostly I believe in it but think 
time may be better spent on other phases at 
this grade level.” “Little opposition in spite 
of Fundamentalists.” Town: “See no reason 
in our situation to be particularly concerned 
with this subjeet.”. “Unimportant until more 
scientific ‘facts’ are produced.” “Not 
avoided but misinterpreted by parents; biol 


ogy opposes teachings of their churehes.” 
Rural: “Principal must kow-tow to all.” 
“Enough biology can be taught without it.” 


i 
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“No reason for omitting or stressing.” “Ob 
jected to but not opposed.” “Don’t believe 
in giving too mueh.” “General religious at 
titude of the group.” “More valuable topies 
to use the time.” Parochial, “Theistie evo- 
lution is taught in religion classes as well as 
“Seventh Day Adventists op 
pose evolution as unbiblical and unscientific.” 


in science.” 


Preliminary to a consideration of the 
distribution and implications of this 
comment we may proceed with our at- 
tempt to classify the 381 ‘‘other reasons’”’ 
for avoiding or lightly considering the 
subject of evolution. Removing from 
this group the 53 duplicated checks with 
belief ’’- 


accounts for their 


‘opposed by mV personal 


which probably 
‘avoidance’? of the subject—there is a 
remainder of 328 whose comment (as 
reproduced above for 101 teachers) 
leads to the following classes of reasons 
for avoiding or lightly considering the 
subject of evolution: Religion—of com- 
munity, pupils, teacher, school authori- 
ties, ete.—is either stated or rather 
clearly implied in 51° of these cases. 
‘Not important,’” 


taucht,’? 9%. 


**Guarded|y 

‘Pupils too young (or 

**Doubt 


truth or aecuracy of evolution,’’? 7%. 
‘Too little time,’’ 4°. ‘‘State (or city) 
>. 


misconstrue ideas).’’ 8.5%o. 


course of study, 3.5°°.’’ ‘*‘No conflict 
with religion,’’ 27. ‘‘Should not take 
2°. ‘*To maintain position,’’ 
Some of these latter items, 


‘ouardedly  taught,’’ ‘‘pupils too 


voung,’’ ‘*should not take sides,’’ ete., 
are perhaps ultimately traceable to a 
religious background. Still others, e.g.. 
important, ”’ ‘*too little time,’’ 
‘doubt truth of evolution,’’ again point 
to the inadequate biological training of 
many who are asked to teach biology in 
our high schools. Even in these latter 
cases it might be difficult to absolve tra- 
ditional religion from the attitude thus 
expressed by these teachers. 


Disconcerting are the indications ob- 
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tained here concerning the nature and 
the extent of limitations placed upon the 
teaching of the central and pervading 
principle of biological science. Like the 
contribution of Copernicus, Galileo, and 
Newton it is first of all an intellectual 

a truly educational—liberator; but, in 
addition, the principle of organic evolu- 
tion penetrates further and immediately 
into personal and social spheres. In an 
advanced country, late in the twentieth 
century, there is incongruity and shame 
in the fact that many educational doors 
are locked against its intellectual, its 


personal, and its social implications. 


SUMMARY 


The amount of biological instruction 
‘‘offered’’ in the high school curriculum 
varies widely in different states, regions 
and localities. In a small undetermin- 
able percentage of schools a unit of bio- 
logical science has been added to the 
curriculum during the past 10 years; 
14.7°¢ of teachers of this sample of pub- 
lie high schools report that a unit of 
biology has been dropped by their schools 
during the past 10 vears, and a census 
of all schools of the country would prob- 
ably show this loss in 10° of our high 
schools. It is doubtful whether gains to 
curricula are equal to the losses, and a 
net loss in the larger cities is evident. 
Substitution of a social study for a bio- 
logical study—a movement led by large 
cities and doubtless still in progress—has 
lately occurred in about 10° of our 
Approximately 19.8° of re- 
plies indicate that a biological subject- 


schools. 


hygiene in 61° of cases—has been trans- 
ferred to the teacher of physical educa- 
tion during the past 5 or 10 vears. 

Data concerning biology clubs suggest 
that biology teaching in all community 
types and regions is often effective in 
stimulating the interest of pupils. <A 
consideration of the topies which teach- 
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ers would emphasize leads to the con 
clusion that, though many biology 
teachers teach soundly and _ effectively, 
there is a widespread tendency to teach 
biology not as science but (a) as a way 
to pleasing hobbies, or (b) as a series of 
practical technologies 

Genetic inequality of human beings is 
taught by 85.9% of public, 64.7% of 
parochial, and 87.1% of private school 
teachers who replied. Frequency of in- 
struction in sex education varies widely 
in different geographical areas. The 
principle of organic evolution, seriously 
affected and restricted by the religious 
views of individuals and communities, 
Is taught to one or another extent by 
about 50°: of the teachers who replied 
to this questionnaire. The data indicate 
that complete returns from the schools of 
the United States would show that evo 
lution is taught in notably less than half 
of the high sehools. Even when 
‘“taught’’ this principle is frequently 
diluted bevond recognition, or It IS so 
joined to traditional beliefs as to pre- 
clude a new ripple of thought. 

The high school teacher of biology can- 
not alone resolve the many questions 
relating to his own adequate training, to 
his opportunity to teach an adequate 
amount of biologv, and to his freedom 
to teach the foremost principles of his 


science. His principal and school admin- 
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istrators, his guides in professional and 
science training, perhaps his colleagues 
in other science subjects, must all find 
and contribute something that is essen 
tial to successful teaching of biology in 
the secondary schools of the United 
States. 
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Biology Teachers 


As a biology teacher, you ap- 
preciate how quickly biological 
textbooks become outdated. 
Practically before each edition 
is off the press there have been 
recorded in the biological litera- 
ture—and_ therefore Biologi- 
Abstracts—outstanding ad- 
vances of which you and your 
students should be kept in- 
formed. 


If you are carrying a fairly 
heavy teaching load and, per- 
haps, also doing individual re- 
search work, vou cannot possibly 
read all of the original literature 
in your field. That is why Boo- 
logical Abstracts is so essential. 
It condenses to one or two min- 
utes reading time, text material 
of many pages requiring a long 
time to assimilate. It enables 
you to pick out quickly the ar- 
ticles of interest to you—and 
you can be sure that you are 
missing none of the important 
contributions. 


Biological Abstracts is a coop- 
erative, non-profit journal organ- 
ized and conducted by biologists 
themselves for the sole purpose 
of facilitating 
search. It is published in five 


eaching and re- 


low priced sections as well as the 
complete edition. Write for full 
particulars. 
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